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(54) LECTIN ACTIVE PROTEIN COME FROM ALOE LEAF SKIN 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a new protein 
having a specific amino acid sequence exhibiting 
agglutination activity only to erythrocyte of rabbit, 
lymphocyte juvenile activity and specific linkup character 
for mannose by carrying out separation and purification 
of a protein come from aloe leaf skin. 
SOLUTION: This new lectin active protein having amino 
acid sequence of the formula and produced by 
separating and purifying the protein come from an aloe 
leaf skin. This protein exhibits agglutination activity only 
to erythrocyte of rabbit, lymphocyte juvenile activity and 
linkup activity only to mannose and its substitution 
products and is useful for clinical diagnostic reagent 
This protein is produced by homoginizing aloe leaf skin, 
dissolving the sediment in a solvent, thus obtained 
solution is fractionally collected by chromatographic 
method, the lectin active material obtained by this 
fractionation is then salted out the sediment is 
dissolved, the resultant solution is fractionally collected 

by chromatographic method to elute the lectin active fraction, fractionally collected by 
chromatographic method after dialysis and purification. 
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(54) 7ax^fi*fflkf^>JSH*ges 



(57) 

liSM] 7oi Aloe arborescens Miller var. 

natalensis Berger) frb l--? ygfiK£#it, ft! 



Lit. m\y^^y^%M^-^<D^k.mz. 



1 

So 

ftu a^itiottiRbfcitwifcsrjgwL, 

- v y e 7 y K-e*> 5 r t t + zmxm 6 a 

[000 1] 

[^P^cOJg-T^Kfr^i?] Tdx (Aloe) 

10 0 0 21 

u^f-v*«a$tiT-t(Ott»^j|fWSJx. tffc;^ ft 
[0003] is?l-y<Dtj:Ma*mM%tLX<D\iW$: 

tf/J^*K»^* (WG A) tt/J^Ky^—t^lcffa 

[0004] ifc, i/^fyoi^:^iftfiH (mi 
r-f 0 m^y^h^^j^^y, 3yiJt/<!)yA 



(2) #§3^9-5 9 2 9 8 

2 

[0 0 0 5] *fcu^f-yf4«B*t#»ttc»fri- 
*?9*y* «BIT«t#»«lc«^+5. Wilis* 

0»*W«F*ttt:*yfflLT, MB&katt 
10 TWffl$iiT^5o ^Jttf^icioT^tr^t hit 

* w*i e k «it^WR»» £ 1/ 9 r y z m ^ xmm u 

[0006] 

[0 0 0 7] «p|:^3^xjtfry;-^(DSf|:« 

Sfti-^i-a i/^fyi^yiJt/<yyA?^»^ 
20 tix^z>t\ ^y;~xRxf%<nm&ft<DMcftgtf)\c 

[0008] ifc, «F^tt«j^>*jlii3*^<o*3Sv^»|| 
[0009] £b\cis?l-y<n£ljfcx<nmf8£*im^ 

30 [0 0 10] Tox^i^ 

^y\±ft%#?i-#v/frbffi&£hz>^yi)-f-'<}) y 
A-W yfy-rtfrhft&ZtiZJ ytfy-?/ vt^-v 

(PHA) H^flf^SOifrT'fe 9 v 7do:S£OU^ 

y tt :: fii -era <h ^ i?W3S $ ft* a>o fc 0 
[0011] **wtt, se, 

^»L<tt7Px||ft^t>#(i$4i, 47;/KE^ 
[0 0 12] 

WlCf47n3iJ|ft*»e > ^Ji*il^ ^o^7^y^E^ij^ 
ft^ * fifcgf ^(0 7 $ / KE^iJ * 1 5 S 6 H £ £ t 

50 Lfc. RSfifftt, ^9^ytLxto^(oi.smm 



r 



3 

£9, E5y#^lt*$4i57^y»EM^5>45t>0 

[0013] 1 te«o^^(i, ia^ij#^ i \ctm 

[0 0 1 5l M*«2Ctt0>£Htt, 7ax»P,| 
[0 0 16] §»#«3E«te)WHW:, i»*«2E«0* 

[0 0 1 7] i»*«4-7tt, 7n:c£j£fefe<0SeR 
[0 0 18] »*«4E«c0J6Wli. ^f-=¥<0#ifiL^ 

[oo i 9] »#«5E«0>35WW\ »y<mmLX 

[0 0 2 0] »*96E*«)*Wtt, HSUcfttSltJI 

[0021] W*a7E«o«Wtt, BiiE^>/-^o 
[0 0 2 2] Ku^^y56«(D^5«F^<ott«S:fiJ 

[0 0 2 3] 

U ^o^7^yKE?»JSr^Lfc, 



(3) #53^9- 5 9 2 9 8 

4 

[0 0 2 4] ls9?>£&9<0%-t& : 7dx^^ 

fflLfc. z<Dm<D$>ftzm, mitLtcik. mix 

10 fc 0 mSr«««lC»j|?L, ^y^n7h^7 

ft^^g^WgS^Ig2 (Stepwise) lcj;9 

^5iiSrtT^ttSu^^yg&g«r#fc 0 Ru*^;/5 

BE^^^yfi6K0^1;tt3 5 OOOtfcofc, 
[00 2 5]7;; «EM*)ft£ 

>f -K £ 9 7-fe h = h y /WttiH^ET-g&aSr^ii I 
taBIIK:#lfcLfc. #mi&i/7/-¥>7w'( V 
U 2'o^/fKS:#fc a £/cftBII£7 

30 E*q&ife£Lfc 0 Ru^ygfifrttSH^Ks-sjfc 

£Sr#-f5 1097; /KSSct 9 45. 
[0 0 2 6] 7p^^t > ou^^>'ffitt«:S-r55 
7P3iOy^«©*»tftb*»||rt«)»» 

mittm. mixmrnzvcmzittz. i 
timzntio z<DftmtWim7>*-<}j*ztxmrL. 

40 ftgg£)£ (Stepwise) Id <t 9 ^ftttftijSrjgti} 

*> Sir Mi l> y/<«a*fclStt, *>5vM;*«*S£»*tt, 
[0 0 2 7] ±m%i&<nmfe : #diL«SftJStt, y v< 

fc 0 *Jt««jUSttrt:»Slu^^ylfiRS:hy^» 

Ml, *a«>ll!itt<o*]fii«»cov^T«s^Lfc. yw< 

50 it^fc^, i^^^v^SrSJOL, 3fS«FPflSia**^^ 



* 



(4) 

5 

tti 6K»»$;fcfci'^:/*8StoU 

[0 0 2 8 J 

100 2 9] Tp^ft^Pj^u^f-ygtttlTl-^S 

&1f0>¥fl : ^/fTnx (Aloe arborescens Miller 
var. natalensis Berger. ZfiJR^JgitW£fflftJt»£ 

*«»trl*^fc|IAtt»0*lrjWiL % mmx±<& 

GF/A (Whatman Internationa IffiK) "C^S U ^(05 
*fc-2 0 < C«>7*h:/& 2fff«6JlOU ^Cfctfcjg 

ttfe&yvttK&WK (PBS) r^(jfLfc 0 

gS$J:Sephadex G-2 5 ( 0 11. 5X50cra) 

£8 0%gSfua^T^-=e-«>AT*J£WL, i/^fygtt 

L/;85mM^)yyS[]|iW (KPB, P H8. 0) 
T-SflPU :tl^ty^DvFy77^ (What 
man DE-52, <M.6X14cm) T'ftlkiig £ 0 ~ 0 . 5M£ 

fttt^fifitftfiftSO. 3 5MT*JgfflLfco :^)l/^f 30 

•ft (pH8. 0, 0. 5MN a C 1 ££tf) T'igfl? 
U :<OS«fMSuperdex 7 5HR10/3 

0 (7r-^^7lt») XV/^^mLXU^^ym&W 
£«§gLfc 0 z<Df*?y&&KojH-m*n* t i v 

e-P AGEdftfkSjffi (Davis, B. J (1964) Electro 
phoresis II Methods and Application to human serum 
proteins. Ann. N. Y. Acad. Sci. 121, 404-427) fttf 
Wigft (pH8. OlcWKJttfe, lOmMliySf 40 
-f hV *}Mmm<P\Z0. SMNaCl^WWcS 
}R"C^iS{tUfcS u perdex 75HR10/30 

7 5 m I /m i n T*9]£) X#£>tz 0 ® 3 (Cfcv^T 

(1) tetfflK<oMLtt7/UT^ y (^^tiJH) , 

(2) ttLfim<099QT/\,7*y (S/^-etMl) , (3) 

3 5 0 0 o-efcofc. 

[0 0 3 0] 7 5/SlfiMO*3t:aT<0»fPICj:9T 50 
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6 

S /«£?]£*£ Lfc 0 
1003 1] tt9!u^yfiefio->7 

i/7/-?>zfn^4 K20mgif»lml(0 
=¥»T*«*Lfcg«2 0 0 #i 1 SrftJDLTlfi^BLfc 
^William. E. B6©#fc|CLfc*<tr* (Will 
iam, E. B. , and Wold, F. (1973) Biochemistry, vol. 
12, 828-834) 1 m g/m 1 <D h V 7*sV 1 . 6j*l 

(70pmoltSSi) -e»*HS»WLfc. 

t)£iSf8<7>Sii£${fc^ ^77^- (Synchropak R 
P-8) tcj; ^^BSU. 1 8fi<0^7^K£#£ o @5 

OK»SrfttB^-^5r^f— (Applied Biosystemstt 470 
A) Srffl^T, N5|c««7^ySffiMS:»«f Lfc c 

SV^O^eHICMT 1, MT 2 . MT 3 „ % M 

T18i:i-Si:, r*i£>?>9 *>±4^f- KO % *Rt 
fcN*i««7 S /gffi*yteft(Dj; 5 fc4S. MT 5 [ITh 
r Asp Gly Asn Leu Val Val Gin Asn Ser Ala Asn Arg 
Xh6 0 MT 6 teAla Thr LeuT*&5 0 MT8v>ft- 
(m i nor) teAla Thr Leu Xaa Thr Asp GlyAsn Leu 
IleSfcllVal VaIT*£>6 0 MT8^^t" (m a j o 
r) telle lie Trp Gin Ser Asn Thr GlyT*&£ 0 MT 
1 OteGly Asp TyrT*£>5 0 MT 1 1 liGlnHis Asp Xaa 
Asn Leu Val Leu Tyr Glu Ser Gly Asn Pro Thr Trp AI 
a Ser AsnThr Gly Gly Leu Ala Leu His Xaa Arg"C& 
6 0 MT 1 2teAsn Gly Asn Val Vallle Val Gly Pro P 
ro Ile-C#>£o MT 1 3 telle He Trp Gin Ser Phe Th 
r GlyT*&5o MT 1 5 telle He Trp Gin Ser Asn Thr 
Gly Thr Gly Thr Asn Gly Asp Tyr Leu Leu Val Leu G 
In LysT*fc6 0 MT- 1 6teAsn Gly Asp Val ValT'fo 
6o MT17"7>ft- (minor) telle He Trp Gl 
n Ser Phe Thr Gly Thr Gly Thr Xh% Q MT 1 7 / i? 
-f — (major) teAsp Asn He Leu Tyr Ser Ser Gl 
u Val Leu His?2>5. - - T*Xaate-t?)7 $ / $^g£ 

»K-c*4*»ofcrtSr*i-„ rtfctej -cftgLfctt 

*45W-^^vi5SftLT^5wtS:*Lr^5 0 £*T 

10 0 3 2] »Ku^^yS6»A^o»if I , »BH 

tf>4fi)t : IBS! ^8684 OOpmol^rhy-N 

e 9 i/y l o v lie J: 9 S - f «J ^/uaifvMfc; t 

(Usami, Y. , Fujiraura, Y. , Suzuki, M. , Ozeki, Y. , 
Nishio, K. , Fukui, H. , and Titani, K. (1993) Prima 
ry structure of two-chain botrocetin, a von Willeb 
rand factor modulatorpurif ied from the venom of Bo 



(5) 

7 

throps jararaca. Proc. Natl. Acad. Sci. USA90, 928 
-932) , W&<F)foWl&?*^Y?yy4- (Synchrop 
ak RP-8) iC^OTir h- h QM&%<DWM 

LTV^o lttftSlS:. 2tt#BH£^LT^5 l> r 
<OKRSrS<a^--5ry9— (Applied Biosystemstt 470 

A) Srffl^T, N*^7$/HfflW«r#tfrLfc. #B 

I <Dfgm tfcN*«fljr ^ /SEWttAsp Asn He Leu 
Tyr Ser Ser Glu Val LeuXaa Glu Asn Gin Tyr He Ser 10 

Tyr Gly Pro Tyr Glu Phe He Met Gin His AspCys As 
n Leu Vai Leu Tyr Glu Ser Gly Asn ProT*&£ 0 $fe 
#HII<a$ScLfcN*« ffl7S/KE9»Jl*Gly Asp Tyr 

Leu Leu Val Leu Gin Lys Asn Gly Asn Val Val He V 
al Gly Pro Pro He Trp Ala Thr GlyT&6 0 

[00 3 3] ftlS I (Omfefttil : ft 1 2 5 p m o \ (0$ 
Ill-Gross, E. 0>*ttteLfc*SV* (Gross, E. 
(1967) Methods Enzymol. vol.11, 238-255) , i/7 J 
-tryya-rj Kl Omg^lm 1 <D*c$tXfet%L 
tlMBl OO/i 1 &m{\LTmfcttffiL % 2 0(0^/f 20 

h\ H~M^ (ma j o r ) RXfH-M^J-f- 

(minor) Srftfc, Sfc^fttttBllC, 3 0 0 pm 
o I^II^Omenn, G. S b<7)£i£{C LfcA*^ 

(Oraenn, G. S. , Fontana, A., and Anf insen, C. B. (19 
70) J. of Biol. Chem. vol. 245 t 1895-1902) , £"f8 
0/j I cOTkftSJtcS* Lfc^. 0. SmgOBNPS- 

t- (major) fttfH-W-*>f -J— (minor) 
«tf#fc. :^^Sffi'>-^yf- (Applied Biosys 
terasli 470A) Srffl^T, N*5Sffl!j 7^/$E?lJ£##r 30 

(OmVX'hbo H-M/i/-Y-Msp Asn lie Leu Tyr 
Ser Ser Glu Val LeuHis Glu Asn Gin Tyr He Ser Tyr 

Gly Pro Tyr Glu Phe lie MetT*fc6 0 H-M^>f 
ttGln His Asp Cys Asn Leu Val Leu Tyr Glu Ser Gly 
Asn Pro ThrTrp Ala Xaa Asn Thr Gly Gly Leu Ala Xaa 

His Cys Arg Ala Thr LeuT*£>£ 0 H-W J i/\-\±h 
la Ser Asn Thr Gly Gly Leu Ala Leu His Cys Arg Ala 

ThrLeu Gin Thr Asp Gly Asn Leu Val Val Gin Asn Se 
r Ala Asn Arg UeX'foZ> 0 H-W -e^-f— liAsp Asn 40 
He Leu Tyr Ser Ser Glu Val Xaa Xaa Glu Asn GlnTyr 

He Ser Tyr Gly Pro Xaa Glu Phe UeXhZ> 0 

[003 4] ftmiKDV&feftM : ft 2 7 0 pmo 1 <n% 
Bll£, jE*fe<0#fel£Lfc#^ (Masaki, T. , Tanab 
e, M. , Nakamura, K. , and Soejiraa, M. (1981) Biochi 
m. Biophys. Acta, vol.660, 51-55) % 1 0 n g/v 1 
(T)Tt o^^-/pt7- If I % 8. 3 /i 1 T'ffii 

Srffl^T Soco^yf- K£f#fc 0 06127^ d^/<?? 
-ynr7— if I £^TPl£#$L/c#®£#t80^ 50 



1ttf)¥9-5 9 2 9 8 
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-K6, L-K7, L-K8, L-K9, L-KlOi 
1"So ifcrftittSJfc* 3 00 pmo I O#Hll£0 
menn, G. S b<D%ffiC Lfc#l\ ^f80/i I <D 

Lfc&O. SmgOBNPS-^* 
T'K£#ft?U 2o^f KL-W^^~ (ma j 

0 r) RTfL-W^ji-- (minor) Sr'flfco ^ 
ItfrSrfttt^— {ry*— (Applied Biosys terns til 470 
A) Srffl^T, N*SS{ffl7^7KE?'J Sr»*rLfc. 

5 0 L-K6iiGly Asp Tyr Leu Leu ValT*fc5o L — 
K7ttGly Asp TyrT*fc5 0 L-K8teAsn GlyAsn Val 
Val lie Val Gly Pro Pro He Xaa Ser Thr Gly Thr Gl 
y ArgT'foSo L-K9J*Asn Gly Asn Val Val He Val 
Gly Pro Pro lie Xaa Ala Thr Gly Thr Gly ArgX'fo 
5 0 L-K 1 OttAsn Gly Asp2fcf±Asn ValVhZ> 0 L 
-W/ v^-V-ttAla^fcteSer Thr Gly Thr Gly ArgT'fo 
5 0 L-Wv>f ftGly Asp Tyr Leu Leu Val Leu Gl 
n Lys Asn Gly Asn Val Val He Val Gly Pro Pro He 
Xaa Ala Thr GlyT*fc£ 0 

[0 0 3 5] iE^feft^^^Kvyyir^L 
(HI) , T$y«EM*r»j£Lfc. UMifcTS 

am*. mm^wz7f:i-b<Dxhz> 0 

[0 0 3 61 &\'? t ?ym&Rti.#=FtolZS-S&&i 
1 0 97 S 9 45 0 N*jgftl^t>6 3 

»sii-r yD^^v*fc«/<9 >\ 7 6SSii7^/<7 

¥Vifcli73:-;U77^y, 9 4Bjgtt7*/<7=* f y 

4fcli7x^74fv«, I0 4aiiit!)ytfc«:7 7 
~y-e&5 0 w(OJ:5^»»u^^5efftt, 7^y 

/v_ 0 

[0 0 3 7] *Jt«^*ftttO»J^ : t 7 v\ 

H/^««Jfigffi (TBS : 1 5 OmMONa C 1 
IrfSl 0mMOhyx-HC pH7. 4) T* 

T, fe^*?><D^iS (Sasaki, H. , and Aketa, K. (198 
l) Purification and distribution of a lectin in se 
a urchin (AnthocidarisCrassispina) egg before and 
after fertilization Exp. Cell, Res. vol.135, 15-1 
9) Iwtfc^oT h!l^*iU £?>U?>*/UT 

^7t KISirffofc, 1-&b^BE*iii««rO. l%h 

(i/f^tm* myiu) -TBs»*t-e 

1 0%(D^mmtL. 3 7t-Cl«fBft«fLfc, 

2 0f^fiOPBS (yy»*Sa»«, 15 0mM(OJgfk 

lOmM^yygthJl^^, pH7. 



V 



(6) 



4ffl¥9-5 9 2 9 8 



10 



4) TMBftfrU l%W/WftK-PBS 
ffinMO%^tatU 4t:T-lf!fc{5U$L/Co ^ 

4@flfc#U 0. lM/y '»-PBS4 , T^e>lC4 < t 
TllftftfiFLfco ft»K2 0»fl<DTBST1fefrU 1 

o%»K«<o«)i-eo. i%7^{k-fhy*A*«!io 

[00 3 81 *Jk»WliSttl4^^ * pN^-vyu 



* - y 2 0 * + 6 T B S * L X 2 fflf 1*o«rR $ 
HfcU*?-y£2 5;i It, TBS^SOm I 2% 
<0*lh#«iB»S:2 5 m 1 t*fi£U 2 0 < CT'll$ 

[0 0 3 9 J 
[Xl] 



^ jfli $ 



t: f AS 

t h B i 

t h o m 

fc y 2> 



< 4 

< 4 

< 4 

< 4 
2 0 4 8 



[0 0 4 0] *D&>bl'* ; f VSfiKtt. th0>A3L 20 
BSL OSXU t fc^^*JiL«lw»LTW:l5^:^i^»* 

[oo4ii y ymmitft&cnmfe : y ymnty 

£{fciSttf4BALB/c^** (5-10i«) ^»B8 
y W^«rffl^T»^tfco 51 1 0%W1I&E<0 

MI - 1 6 4 0 (0*thSH) ttlXl 0 7 jg/m 1 £ 

fc5*5W(l»U 00m 1 £96* 30 

rtiSr3 7t:, r»fbR*5%<0«»TT-4 8^RIS* 

tfco mm<D®m&, 3- (4. 5-^fvi^r/y 

-2, 5-^7x^7 hy % /9 %hrfw4 
K (MTT\ v^vttR) <O v 5 hai/K!l73^8 
ft Kniy-f-^iciS^vify^o^ £&fflL 

Sl/i: L/c. (Mosman, T. (1983) Rapid coloriraetric ass 
ay for cellular growth and survival; application t 
o proliferation and cytotoxicity assays. J. Itnmuno 
1. Methods 65, 55-63 $.1/ Denizot, F. , and Lang, 40 
R. (1986) Rapid colorimetric assay for cell growth 
and survival modification to the tetrazoliumdye p 
rocedure giving improved sensitivity and reliabili 
ty. J. Immunol. Methods 89, 271-277) . 4 8B$PflJ& 

yy®.mmm (pbs) icjgft¥Lfc3 7. 5 ^ 

IOMTT (5mg/ml) * * xyMCflS&R Lfc 0 JflflS 

:^g B 0 B ?:5 O/i 1 <tm yypA/-/H:»lt ^ 



ftft£$iJ£L (fcfc*L»ffltt6 3 0nm-cai£Lfc) , 

y y/<*<oJMWSttiB (si) si=Az-a, 

/A. -AotCi^IWtrc (fc£LAo!4ft!BCDSbfe 
ft, AiliU^^ySraaiPLi^ofc4i^©»*ft, A 2 

2lC7K-t- 0 IH2(7)||^iil/^1 L >ge j K<^S u p e r d 
e x 7 5T*tf)@ffi/^-y£2 8 OnmWiMt' 

6* ^^--^#^9l^v>T^kffitt(4l. IT'fc 
9, l|Cjov^T2. 4 9, f- 

[oo42i wmzntztfe#w& : WPKaH-Sft 

^**ttl4U^^yfieff<0*jlL«WfeSttSrHSi-5 

o-D— ^y; tT5/ > h\ -e/Ph-^, yjvv h — 

a-^f/i/-D-^yF (W± 
•f$7jTX?ftm) > -7>ty, vyyf^, D- 
^Ouri — D-#7^ L-73-^, N-7 

<L*«*JStta)iaSttSrJt»Lfc 0 ^*Sr* 2l^1-o 

[ 0 0 4 3 I 
l*2] 



4 



(7) 
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$1 & 



(mM, iUt>t>$i<) 
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